When placed in a novel environment, mice tend to explore for a period of time, and then reduce the level of exploration. This reduction in locomotor or exploratory behavior is known as habituation and can occur within a single session or across sessions, respectively, termed intrasession and intersession habituation. Recent research indicates that there is a genetic component to habituation behavior and that some of the genes involved differ between the two types of habituation. The genetic evidence also suggests that intrasession habituation and intersession habituation are measuring somewhat different conceptual entities and with more such evidence may eventually help us understand the different pathways involved. Some of the genetic methods and tools used to unravel the roles of specific genes in both types of habituation are outlined here, with examples from the literature, as well as new data, to illustrate that this seemingly simple behavior is actually very complicated in terms of genetics. Evidence to date suggests that a number of genetic regions play roles in one or both types of habituation, and further research will be necessary to determine the specific genes involved.
Introduction
Habituation, the waning of a response after repeated exposures to the same stimulus, aids organisms in selectively responding to biologically significant stimuli, while ignoring less relevant ones. It is considered one of the simplest forms of learning (Groves & Thompson, 1970; Harris, 1943; Thompson & Spencer, 1966) and is found in all phyla of the animal kingdom (Bailey & Kandel, 2008; Colombo & Mitchell, 2009; Engel & Wu, 2009; Giles & Rankin, 2009; Leussis & Bolivar, 2006) . Habituation may appear relatively simple; however, neurobiological, biochemical and genetic studies indicate that the process is very complicated. The level of complexity is also a function of the type of habituation being investigated, and there is much variability throughout the animal kingdom (e.g., the gill-withdrawal reflex in sea slugs, changes in exploratory behavior in a stimulus rich novel environment in rodents). Furthermore, a host of factors, both internal and external to the organism of study, can influence the habituation response, thereby introducing further variability both within and across species. A set of 10 characteristics of habituation were updated and revised at the August 2007 workshop in Vancouver, Canada. These characteristics illustrate the complexity of habituation and the factors influencing it (Rankin et al., 2009 ).
One relatively complicated type of habituation is the change in behavior in response to a novel environment over time, a phenomenon that has been studied in rodents for decades. According to cognitive map theory (O'Keefe & Nadel, 1978) , whenever an organism explores a novel environment, it constructs an internal representation of that environment in the hippocampus; as the map becomes increasingly complete, exploration is reduced. We say that the organism has habituated to the environment. The level of habituation has been measured in a number of ways; in rodent studies some of the most common measures are distance traveled, number of horizontal beam breaks, number of line crosses and number of vertical beam breaks. The change over time can be measured within a single session (intrasession habituation) or across sessions (intersession). Fig. 1 illustrates four different situations, entailing varying degrees of intrasession and intersession habituation. An animal can display no habituation, or intrasession but not intersession habituation, or intersession but not intrasession habituation, or both types of habituation (see Fig. 1 , Panels A-D). Generally, when repeatedly placed in the same environment, rodents over time will display both intrasession and intersession habituation. There will be a general decrease in activity over time within a single session and across sessions. However, this general pattern can be modulated by various factors, such as genotype (see below for detailed discussion), sex and age.
Several types of evidence indicate that intrasession habituation and intersession habituation measure somewhat different constructs (Peeler, 1990 ). This may be as simple as short-term and
